Supplementary information 1
In order to assess the effect of the rotation speed of the stimuli on the optomotor response, we measured the optomotor response of all fish to two different stimuli (band width of 0.48 cm and 0.30 cm) at 4 different speeds. We used a LMM with the optomotor response as the dependent variable, stimulus speed and band width as fixed effects, and fish id as a random factor to account for the repeated measurements taken to each individual. We found a significant effect of band width in the optomotor response of the fish (estimate 0.48 cm: 0.40 ± 0.03; estimate 0.30 cm: 0.25 ± 0.03; LMM optomotor response: width: χ2 (1) = 85.94, p < 0.001; Three-dimensional sketch of the experimental set-up used to quantify the optomotor response towards rotational stimuli in large-and small-brained guppies. Black and white bands of different widths were projected in the external wall of a white tank with 50 cm of outer diameter and 25 cm of inner diameter. During tests, we placed a transparent Perspex ring of 40 cm diameter to only allow fish to swim with a minimum distance of 10 cm of the stimulus projection
Supplementary information 4
To study the effect of sex and relative brain size in visual acuity, we used a LMM with optomotor response as the dependent variable. We used sex and brain size selection regime as fixed effects, and fish body size as a covariate. Full models included all interactions between fixed effects and the covariate. In addition, models included a random intercept for each replicate selection line and a random slope for brain size within each replicate. Stepwise 
